Introduction
Since the taxonomic revision of the genus Festuca for the entire of Europe by Markgraf-Dannenberg (1980) , a number of contributions concerned with the taxonomy of the genus in different regions of Europe have been published, e. g., Al-Bermani & Stace (1991) , Al-Bermani & al. (1992) , Stace (1980 Stace ( , 1991 , Wilkinson & Stace (1985 , 1987 , 1989 , and Jarvis & al. (1987) for the British Isles, Kerguélen (1983 Kerguélen ( , 1987 , Kerguélen & Plonka (1989) and Kerguélen & al. (1993) for France, Pils (1980 Pils ( , 1981 Pils ( , 1984 Pils ( , 1985 , Pils & Prosser (1995) and Kiem (1990) for S Austria and NE Italy, Fuente Garcia & Sanchez Mata (1986a -b, 1987 , 1989 , Fuente Garcia & al. (1988) and Fuente Garcia & Ortunez (1994) for Spain, Strid (1991) and Scholz & Strid (1992) for Greece.
The last treatment of Festuca in the entire Italy was published by Markgraf-Dannenberg (1982) , who provided a fairly different treatment compared with both the accounts in previous Italian floras (Bertoloni 1833 , Parlatore 1850 , Cesati & al. 1869 , Fiori 1923 and Hackel (1882) ; her treatment did not so much increase the total number of taxa but implied considerable taxonomic reevaluations and rearrangements of the known taxa (Tab. 1). Since 1982, further contributions to our knowledge of Festuca in Italy were made by Ceccarelli & al. (1992 Ceccarelli & al. ( , 1993 , Cenci & al. (1990) , Kiem (1990) , Pils & Prosser (1995) , and Tornadore & al. (1983) .
However, a preliminary study by the present authors of the Festuca material preserved in several Italian and European herbaria revealed that surprisingly few specimens are available from Italy and that most of them were collected before 1920. So we can infer that the present knowledge of Festuca in Italy is based on rather few exsiccata only which hardly represent the considerable range of variation shown by many Festuca species. In fact, the descriptions of many species of this genus consider only the distinctive characters, and as soon as a larger number of specimens is analysed, these distinctions often break down (Wilkinson & Stace 1991) . Presently, of many Festuca species in Italy we know rather little about the range of their morphological variability. For this reason, we decided to begin our taxonomic research on Festuca in Italy with an extensive sampling, achieving an adequate number of specimens from several areas and habitats.
The final aim of our investigation is to present a taxonomic revision of the genus Festuca in Italy. As a first instalment we present a survey of the taxa occurring in the Tuscan-Emilian Apennines and Apuan Alps, which were floristically extensively explored in the past years (Rossi & al. 1988 , Foggi 1990 , Rossi 1994 , Tomaselli & Agostini 1994 ).
Study area
The N Apennines are a mountain range of 250 km length separating the Po plain in the north from the Italian peninsula in the south at a latitude of 44°N. Geographically and geologically, the N Apennines can be divided into three districts: the Ligurian-Emilian district in the northwest, largely built of serpentine, the Tuscan-Emilian district in the southeast, largely built of sandstone, and the Apuan Alps in the southwest, predominantly built of carbonaceous rocks (Fig. 1 ). The present study is limited to the latter two districts and the Festuca taxa of the unforested summit areas, at elevations ranging from about 1600 to 2100 m in the Tuscan-Emilian Apennines and from about 1300 to 1900 m in the Apuan Alps.
The climate in the Tuscan-Emilian Apennines can be defined as temperate montane, whereas in the Apuan Alps it is subatlantic, owing to the sea effect.
The vegetation belts are in both the Tuscan-Emilian Apennines and in the Apuan Alps still clearly recognizable although the landscape has extensively been altered by humans (Farina 1994) . The montane belt is formed of Fagus sylvatica forests, today replaced over large areas by secondary meadows and pastures. The timberline is mostly situated at 1600−1700 m, but reaches only 1300−1400 m on the southern slopes of the Apuan Alps. The summit vegetation of the Tuscan-Emilian Apennines is dominated by a subalpine belt of Vaccinium heaths. A phytosociological survey of the summit vegetation of the N Apennines was recently produced by Tomaselli (1994) . In the Apuan Alps Vaccinium heaths are less common and confined to acidic substrata. This vegetation has recently been studied by Ferrari & al. (1994) . On the steeper southern slopes heathlands are replaced by xerophytic grasslands dominated by Brachypodium genuense (Lucchese 1988) ; these summit grasslands belong to four orders: (1) Seslerietalia variae, including open xerophytic grasslands occurring on carbonaceous substrata and fragments of close mesophytic grasslands settled along the ledges of the arenaceous N-facing rock walls; (2) Caricetalia curvulae (Tomaselli & Rossi 1994) , comprising the open grasslands colonizing the summit ridges on arenaceous substrata (only in the TuscanEmilian Apennines); (3) Nardetalia, corresponding to the acidophytic pastures; (4) Salicetalia herbaceae, including the fragments of snow beds. The rock-face vegetation belongs to three distinct alliances, i. e. communities on carbonaceous rocks (Saxifragion lingulatae), communities on arenaceous rocks (Androsacion vandellii) and communities on cold and moist N-facing rocks (Cystopteridion). The talus-slope vegetation, finally, can be divided into communities settled either on carbonaceous or marly debris (alliance Linario-Festucion dimorphae) and communities colonizing arenaceous boulders (order Androsacetalia alpinae).
Material and methods
The results presented are based on the study of populations in the field and on the examination of herbarium specimens including the analysis of type specimens. Field investigations in the study area have been carried out since 1984; in addition, specimens were collected by us in the Alps, Corsica and in the Central and S Apennines. The number of specimens collected and studied is approximately 2000; this material is conserved at PAV (the great bulk) and FI.
Furthermore, the Festuca material housed at the following herbaria was studied: AULLA, B, BM, BOLO, BP, CAM, FI, G, GDOR, MOD, NAP, OXF, P, PAV, RO, SI, W, ZU; of their personal herbaria specimens were kindly put at our disposal by M. Tomaselli (Parma) , N. Lucchese (Campobasso) and D. Marchetti (Massa Carrara) from the N Apennines, by P. Argenti and C. Lasen (Feltre), F. Prosser (Rovereto), M. & P. Boiti (Trento) and M. Tomaselli from the Alps, and by S. Ballelli (Camerino), B. Petriccione (Roma) and M. Tomaselli from the Central and S Apennines.
The following abbreviations for frequently quoted collectors are used: PVA = Pier Virgilio Arrigoni, BF = Bruno Foggi, CR = Carlo Ricceri, GR = Graziano Rossi, and MT = Marcello Tomaselli.
Some species, i. e. Festuca apuanica, F. puccinellii, F. alpina subsp. briquetii, F. billyi and F. riccerii, were also studied under cultivation in the Botanical Garden of Florence †Giardino dei Semplici ‡.
The measures on the floral parts were carried out by means of a Zeiss stereomicroscope (Stemi SR model) with magnifications of 78−20. The analyses of transverse sections of leaf blades were carried out by means of a Reichert microscope (Univar model) with magnifications of 7100-600; the outlines were drawn on transparent paper placed on the 25 cm large visor of the microscope (by B. Foggi); the specimens analysed are indicated in the legends by region, collecting date, collectors, and herbarium, while the full collection data are quoted in the paragraphs 'Specimens studied' (with reference to the corresponding figure) .
Terminology and methods of measures follow Hackel (1882) and Stace (1991) for the floral parts, and Hackel (1882), Saint-Yves (1913) , Ellis (1976) and Kerguélen & Plonka (1989) for the transverse section of leaf blades. The descriptions refer to the variability in the study area.
The chromosome counts in F. billyi were obtained after the following standard method: the root tips were pretreated in 8-hydroxyquinoline for 4 h, fixated in 3:1 ethanol-acetic acid, stained with Schiff reagent, then put on a slide with one or two drops of 3:1 ethanol-acetic acid, squashed and finally examined under a light microscope. Markgraf-Dannenberg 1982) ; in the study area it is found only in the Tuscan-Emilian Apennines.
Artificial key to
Ecology F. paniculata subsp. paniculata mostly occurs on SW-facing, inclined slopes on deep and acidic soil between the beech forest limit and the summit ridges. In the Alps, F. paniculata is regarded as a character species of the Festucion spadiceae (Braun-Blanquet 1972) . Locally, the typical subspecies grows in Brachypodium genuense grasslands belonging to the Nardion strictae (Rossi 1994) , where it becomes predominant at sites with stronger acidic soil. Occasionally, it is also found in Vaccinium heaths (Ferrari & al. 1994 ). Tiller leaf blades in transverse section irregularly hexagonal to polygonal, 0.4−0.6 mm wide, with 5 vascular bundles, 5 adaxial ribs with sparse to dense long hairs, and with 7 little sclerenchyma strands of which the median strand is slightly larger than the others; abaxial epidermal cells large to very large. Panicles not very wide, slightly lax, (3)4−7 cm long, sometimes pendent. Spikelets 7−8(9) mm, green or rarely shiny violet-blackish tinged, with 3−6 florets; lower glume 2.5−3.5 mm, 1-veined, upper glume 3−6 mm, 1-veined, scarcely acuminate, broadly scarious; lemmas 5.5−6.5(7) mm, 5-veined, linear-lanceolate, often smooth, awn subterminal, (2.5)3−4 mm. Anthers 2.5−3.3 mm.
Specimens studied
Distribution F. puccinellii is widespread in the N Apennines and was also reported from the Alps by Markgraf-Dannenberg (1980 , 1982 .
Ecology F. puccinellii grows on acidic as well as on base-rich soils. Oberdorfer (1983) regards it as character species of the association Trifolio-Festucetum violaceae (Poion alpinae). In the N Apennines, F. puccinellii is a character species of an association provisionally named TrifolioFestucetum puccinelii (Rossi 1994) , and occurs also in various associations of N-facing rocky habitats, such as Valeriano-Saxifragetum, Asplenio-Cystopteridetum, Drabo aizoidis-Primuletum apenninae (Tomaselli 1994) , Cryptogrammo-Dryopteridetum oreadis, and Arenarietum bertolonii.
Notes Markgraf-Dannenberg (1980 , 1982 reported F. puccinellii only from the Alps. However, the locus classicus of this species is situated in the N Apennines (Parlatore 1850) , where this species has recently been recollected by Foggi (1990) . The populations of F. puccinellii in the study area examined by us are very close to the type material of F. puccinellii, whereas the populations from the Alps show some, though minor, morphological differences. Vigorous, laxly tufted grass with long rhizomes, culms often 30−50 cm tall. Tiller leaves sometimes puberulent, reddish near the base. Tiller leaf blades in transverse section 0.6−0.9 mm wide, with (5)7 vascular bundles, 7 usually small sclerenchyma strands of which the median strand is slightly larger than the others, and (5)7 adaxial ribs sometimes with some sclerenchyma; bulliform cells adaxially rarely present. Panicles 6−15 cm long, lax, wide, irregular with lengthened lower branches. Spikelets 6−10 mm, with 3−5 florets; lower glume 2.5−3(3.5) mm, upper glume 3−4(5) mm; lemmas 5−6 mm, awn 2−2.5 mm. Anthers 2−2.8 (3) mm.
Distribution
Holarctic. Widespread in Italy (Markgraf-Dannenberg 1982) and in the N Apennines.
Ecology F. rubra subsp. rubra grows mostly on acidic soils; nevertheless, sometimes it may be found also on slightly basic soils (Apuan Alps). Oberdorfer (1983) regards this species as a character species of the Molinio-Arrhenatheretea. In the N Apennines it occurs in the Nardion communities; in the Apuan Alps, it has occasionally been collected also in the basiphytic grasslands belonging to the Seslerion variae. It is a very common species also in the Vaccinium heaths. Finally, in the Tuscan-Emilian Apennines, it occurs also on sandstone block fields in the Cryptogrammo-Dryopteridetum oreadis (Tomaselli 1994) . In the past, this species has probably often been misidentified as F. rubra subsp. commutata or another subspecies of F. rubra. Tambura, cresta sommitale, in pratelli nitrofili, 1750 Tambura, cresta sommitale, in pratelli nitrofili, m, 11.7.1994 , GR (PAV); M. Tambura, nardeto, 11.7.1994 , GR (PAV -Fig. 4b ); M. Cavallo, selletta sotto anticima, in brachipodieto, 1840 m, 16.7.1994 , GR (PAV). Densely tufted grass with very short, hardly noticeable rhizomes, culms 25−45 cm tall. Tiller leaves sometimes pruinose. Tiller leaf blades in transverse section irregularly V-shaped and obscurely obovoid, 0.7−1(1.2) mm wide; with 7−9 vascular bundles, 7 sclerenchyma strands, unequal in shape and size, of which the median and the marginal, sometimes also the submarginal, are larger than the others (± evident when dry), and with 5−7 adaxial ribs with sclerenchyma strands; abaxial epidermal cells large, with some antrorse prickle-hairs. Panicles 5−9(12) cm long, erect, dense. Spikelets (8)8.5−12 mm, with 5−9 florets, greyish-green, sometimes pruinose, generally glabrous; lower glume (2)2.8−3.7(4) mm, upper glume (4)4.5−4.9(5) mm, ovate-elliptic, shortly acuminate; lemmas 5−6.0(6.5) mm, glabrous or shortly scabrid in the distal half, awn 2−2.5 mm. Anthers 2−3.5 mm.
Specimens studied

Distribution
Europe. In Italy in general (Markgraf-Dannenberg 1982) and in the N Apennines in particular this subspecies is widespread throughout the range of F. rubra subsp. rubra but less common.
Ecology F. rubra subsp. juncea grows mostly on acidic soils; nevertheless, sometimes it may be found also in slightly basic soils, e. g. in the Apuan Alps. It occurs mostly in Nardion communities and also frequently at the SW-facing ledges with Genista radiata and Brachypodium genuense. Locally this subspecies seems to be more thermophilous than F. rubra subsp. rubra.
Notes
The specimens collected in the N Apennines show a clear similarity with those of Spain (Fuente & Sanchez Mata 1988) . Some morphological characters, such as sclerenchyma strands unequal in shape and size, and the presence, in some individuals, of antrorse prickle-hairs on the abaxial epidermis, are diagnostic features of the F. trichophylla aggregate, as delimited by Al-Bermani & al. (1992) . According to Al-Bermani & al. (1992) Markgraf-Dannenberg 1989 , 1982 Densely tufted grass, without rhizomes, culms 20−40 cm tall. Tiller leaf sheaths fused, generally decaying into fibres. Tiller leaf blades with acuminate apex, in transverse section 0.6−0.8(1) mm, with 5−7 vascular bundles, 7 sclerenchyma strands, the median and the marginal slightly larger than the others, and adaxially with 5(7) ribs, sometimes with sclerenchyma cells. Panicles 3−8 cm long, contracted, linear, sometimes unilateral. Spikelets 6.5−7 mm, with 3−9 florets, sometimes puberulent; lower glume 3.5 mm, upper glume 4−5 mm; lemmas 5 mm, awn 3.5 mm or rarely shorter. Anthers 2−3 mm.
Distribution
Europe. In Italy this subspecies is reported from the Alps, the N and Central Apennines up to Abruzzo (Markgraf-Dannenberg 1982) . It is widespread throughout the N Apennines.
Ecology F. rubra subsp. commutata grows on acidic as well as on base-rich soils. In the Alps, it is considered a character species of the Nardetalia. In the N Apennines it mostly occurs in Nardion grasslands (Nardus stricta grasslands and Brachypodium genuense grasslands). Fig. 6 . Festuca rubra subsp. commutata -transverse section of tiller leaf blades; a: Apuan Alps, 15.7.1994 , GR & MT (PAV); Apuan Alps, 15.7.1994 , GR (PAV); c: Prov. Modena, 16.7.1993, GR (PAV) .
Notes
This taxon was treated by Markgraf-Dannenberg (1980 , 1982 as F. nigrescens subsp. nigrescens; however, the type specimens (Kerguélen & Plonka 1989) at P(!) are not clearly distinguishable from the F. rubra aggregate, and thus the treatment of this taxon as a subspecies of F. rubra seems more appropriate (Markgraf-Dannenberg 1968 , Stace 1991 , Kerguélen & al. 1993 ). -Dannenberg 1980 -Dannenberg , 1982 Laxely or not very densely tufted grass, up to 100 cm tall, with very long rhizomes; leaf blades ± flat. Tiller leaf sheaths fused, reddish, decaying into fibres; ligule very short. Tiller leaf blades long, very wide, flat or plicate, with evident keel in correspondence with the median vascular bundle; in transverse section largely opened V-shaped, smooth; with (7)8−10(13) vascular bundles, 7−11 little sclerenchyma strands, the median and the marginal slightly larger than the others, and with 5−7(9) sparsely hairy, prominent adaxial ribs with sclerenchyma cells; bulliform cells always present in correspondence with the first and sometimes second furrows. Panicles 10−25 cm long, lax and wide with lower branches spreading. Spikelets up to 12 mm, with 7−10 florets, ± tinged violet; lower glume 4 mm, 1-veined, upper glume 5.5−6.5 mm, 3-veined; lemmas 5−6 mm, glabrous or slightly scabrid in the distal half, awn 1−3 mm. Anthers 3−4 mm.
Specimens studied
Distribution
Europe (partially cultivated). In Italy it is reported from the north (Markgraf-Dannenberg 1982) . In the study area, F. heteromalla occurs scatteredly as an indigenous element, probably reaching here its southernmost limit in Italy.
Ecology F. heteromalla grows mostly on acidic soils, more rarely also on basic soils in the Apuan Alps.
It is found mostly in grasslands dominated by Bracypodium genuense.
Notes
In recent papers (Stace 1991 , Kerguélen & al. 1993 Densely tufted grass with more or less developed rhizomes, culms 20−40 cm tall. Vegetative tillers extravaginal. Tiller leaf sheaths fused; ± sparsely hairy; ligule very short. Tiller leaf blades short, rigid, subsetaceous, scabrid at least in the distal part, sometimes pungent; in transverse section polygonal, obscurely V-shaped, 0.45−0.6 mm wide, with 5(7) vascular bundles, 7 sclerenchyma strands, unequal in shape and size, the median much larger than the others, and 5 adaxial ribs; epidermis cells very large, with antrorse prickle-hairs. Panicles 3−5 cm long, contracted, narrow, erect, with scabrid branches. Spikelets 7−9 mm, with 3−5 florets; lower glume 2.5−4 mm, 1-veined, upper glume 4−6 mm, 3-veined, with a wide scarious margin; lemmas 4.5−6 mm, sometimes tinged violet, ± scabrid in the distal half, 5-veined, awn 1−2.5 mm. Anthers 2−2.5 mm. More or less densely tufted grass up to 80 cm tall. Vegetative tillers extravaginal. Tiller leaf sheaths fused, reddish, ± sparsely hairy, decaying into fibres; ligule very short. Tiller leaf blades long, abaxially strongly scabrid throughout and with prominent ribs; in transverse section widely and irregularly V-shaped, 0.7−1.1(1.3) mm wide, with 7−9 vascular bundles, 7−9 sclerenchyma strands, unequal in shape and size, the median and the marginal larger than the others, and 5−9 prominent, adaxial ribs, usually with thick sclerenchyma strands; epidermis cells large to very large, with antrorse prickle-hairs. Panicles up to 20 cm long, wide, contracted, rigid, only rarely lax. Spikelets 8−10(12) mm; lower glume 2.5−4 mm, 1-veined, upper glume 4−5 mm, 3-veined; lemmas 5−6(7) mm, 5-veined, awn 1.5−2.5 mm. Anthers 3−3.5 mm.
Distribution
Mountains of S Europe. In Italy, the species was only reported from the southern regions (Markgraf-Dannenberg 1982) , but is now also recorded for the whole range of the N Apennines.
Ecology F. trichophylla subsp. asperifolia grows on acidic soils, but may sometimes be found on basic soils of the Apuan Alps. In the Tuscan-Emilian Apennines it occurs mostly in Nardus stricta communities and Brachypodium genuense grasslands (Nardion). In the Apuan Alps it is found in grasslands dominated by Brachypodium genuense and, rarely, by Sesleria tenuifolia. Cavallo, sella per la vetta, 1830 Cavallo, sella per la vetta, m, brachipodieto, 16.7.1994 , GR (PAV - Fig. 9a ). , and from the Tuscan-Emilian Apennines (Bolzon 1921 , Negodi 1944 . However, the respective specimens housed at GE-DOR (Bertoloni), FI (Parlatore, Bolzon) and MOD (Negodi) , as far as examined by us, must be referred to F. alpina subsp. briquetii, whereas the Puccinelli collection at FI determined as F. halleri represents the type of F. puccinellii. Recently, Foggi & Ricceri (1988) and Foggi (1990) Fig. 10b ). -Prov. Bologna: Lizzano in Belvedere, M. Corno alle Scale, rupi e vaccinieti dall'arrivo della seggiovia a punta la Sofia, su arenaria, 1700 −1939 m, esp. N-NE, 6.8.1987 , BF (FI -Fig. 10c ). Markgraf-Dannenberg 1980 , 1982 .
Specimens studied
Densely tufted grass, 10-30 cm tall. Vegetative tillers intravaginal. Tiller leaf sheaths overlapping, closed up to the mouth, decaying into greyish fibres; ligule very short, acuminate, auriculate. Tiller leaf blades setaceous, glabrous, smooth, soft, erect; in transverse section irregularly V-shaped, ± closed, (0.25)0.3−0.5 mm wide, with (3)5(6) vascular bundles, 3 small sclerenchyma strands, only rarely also with 2 very small submarginal accessory sclerenchyma strands; with 1(3) scarcely pronounced and sparsely hairy adaxial ribs. Panicles only 1.5−5 cm long, with ± spreading short branches. Spikelets 5.5−8.5 mm, sometimes tinged violet, with 2−4 florets; lower glume 2−2.5 mm, 1-veined, subulate, upper glume 3−3.5 mm, 3-veined, subulate; lemmas 4−6.6 mm, 5-veined, subulate, awn (3)4−5.5(6) mm. Anthers 1.5−2.5 mm.
Distribution Corsica, Sardinia, Apennines, mountains of the Balkan peninsula (Markgraf-Dannenberg 1976 , 1980 , 1982 , Kerguélen & Plonka 1989 , Strid 1991 . In the N Apennines, F. alpina subsp. briquetii is widespread throughout.
Ecology F. alpina subsp. briquetii locally grows on both acidic and basic substrata confined to rock faces: in Artemisio nitidae-Silenetum lanuginosae (Tomaselli 1994) in the Apuan Alps, and Drabo aizoidisPrimuletum apenninae (Tomaselli 1994) in the Tuscan-Emilian Apennines. Moreover, in the Apuan Alps it occurs on limestone on fine debris cover occurring along the summit ridges.
Notes F. alpina subsp. briquetii can be considered the southern vicariant taxon of F. alpina subsp. alpina of the Alps. In the N Apennines subsp. briquetii has a wide ecological range, growing on several substrata and in different phytocoenoses. Due to this situation it shows a considerable Tiller leaf blades smooth, usually soft, more than half as long as shoot, laterally flattened, with cartilagineous prominent abaxial ribs in correspondence with the sclerenchyma strands, quite visible also in the field; in transverse section U-shaped with long arms, slightly waved, 0.9− 1.2(1.5) mm wide, with 7(9) vascular bundles, 3 very stout sclerenchyma strands, the marginal sometimes slightly decurrent, and sometimes with two very small accessory submarginal sclerenchyma strands; with 3 adaxial ribs with sparse short hairs. Panicles 3−9.5 cm long, wide, lax, with the lower branch spreading. Spikelets 6−8 mm, sometime tinged violet, with 3−7 florets; lower glume 2.5−3 mm, 1-veined, upper glume 3.5−5 mm, 3-veined; lemmas (4)4.5−5 mm, 5-veined, margin rarely ciliate, awn (1)1.5−2.5 mm. Anthers 2−2.8 mm.
Distribution S France, Italy, Balkan peninsula, E Mediterranean Isles, N Africa. In Italy it is reported from the whole territory, Sardinia excluded (Markgraf-Dannenberg 1982) . In most parts of the N Apennines it occurs very scatteredly, only in the Apuan Alps it is more common.
Ecology F. circummediterranea locally grows on both basic and acidic substrata. It grows mostly in xeric grasslands dominated by Brachypodium genuense and, located close to the timberline.
Notes
F. circummediterranea is a polymorphic species. However, carriage, dimension and rigidity of leaves and length of the awn does not seem, at the current state of our knowledge, to be correlated with any ecological or geographical features.
Specimens seen
Tuscan-Emilian Apennines: Prov. Reggio-Emilia: Prati del Cusna, 6.7.1882 , Pirotta (MO); Collagna, M. Alto, faggeta rada fra le Fonti del Secchia e i vaccinieti, su arenaria, 1500−1600 m, Fig. 12 . Festuca circummediterranea -transverse sections of tiller leaf blades; a: Apuan Alps, 15.7.1994, GR & MT (PAV); b: Apuan Alps, 28.7.1993, GR & MT (PAV) ; Apuan Alps, 11.7.1994, GR & MT (PAV Tambura, luoghi aridi, 1300 Tambura, luoghi aridi, m, 11.7.1994 , GR (PAV); M. Fiocca, cresta est, brachipodieto, 1630 Fiocca, cresta est, brachipodieto, m, esp. S, 15.7.1994 , GR & MT (PAV -Fig. 12a) ; lungo il sentiero che porta alla Tambura e al Sumbra, 1300 m, luoghi aridi, 11.7.1994 ). Markgraf-Dannenberg 1982) . In the N Apennines F. filiformis occurs with a very scattered distribution along the whole range; common at low altitudes in xeric habitats, it becomes a rare species above the timberline. Densely tufted grass with erect culms, 25−40(50) cm tall. Vegetative tillers intravaginal. Tiller leaf sheaths overlapping, closed for 1/4−1/2, shining-papery-membranaceous at the base; ligule very short with evident obtuse auricles. Tiller leaf blades pruinose (maintained under cultivation), rigid, smooth, ± laterally flattened; in transverse section regularly oval-elliptic, 0.7−0.9(1) mm wide, with 7 vascular bundles, with the median and the submarginal larger than the others, and the sclerenchyma in a ± thick, continuous band; with 3−5 sparsely hairy adaxial ribs; bulliform cells often present. Panicles 3−6.5 cm long, dense or slightly interrupted. Spikelets dense, 6−6.5 mm, with 4−7 florets, often pruinose, sometimes tinged violet; lower glume (2)2.5−3 mm, 1-veined, upper glume 3.5(4) mm, shortly acuminate, 3-veined; lemmas (4)4.5 mm, 5-veined, sometimes hairy-scabrid in the distal half, awn 0−0.5(1) mm. Anthers 2 mm.
Distribution
Apennines. Markgraf-Dannenberg (1982) reported F. inops only from the N and Central Apennines. In the study area, F. inops is confined to the Apuan Alps; common at low altitudes it becomes a rare species above the timberline.
Ecology F. inops locally grows on basic and, more rarely, acidic substrata, in rocky and xeric habitats, mostly in grasslands dominated by Sesleria tenuifolia or Brachypodium genuense. Bechi & Miceli (1995: 25) reported a chromosome number of 2n = 14 on material from several Tuscanian localities. Densely tufted grass, (10)15−25(30) cm tall. Vegetative tillers intravaginal. Tiller leaf sheaths overlapping, closed for 1/2; ligule very short with scarcely evident auricles. Tiller leaf blades smooth, generally pruinose, rather rigid, often short and recurved; in transverse section regularly oval-elliptic, 0.5−0.7 mm wide, with 7 vascular bundles and the sclerenchyma in a continuous, laterally very thickened band; adaxially minutely, sometimes densely, hairy and with (1)3 rather low ribs. Panicles 3−7 cm long, narrow, linear, sometimes interrupted, rather dense. Spikelets 6−7(7.5) mm, ± pruinose; lower glume 2−3 mm, 1-veined; upper glume 3−3.5 mm, 3-veined; lemmas 4−4.5 mm, 5-veined, awn 0−1 mm. Anthers 2−2.5 mm.
Notes
Distribution SE France, NW Italy. Markgraf-Dannenberg (1982) reported F. gracilior only from Liguria and NW Tuscany, but it is also found in the Apuan Alps, in few localities mostly at low altitudes, like F. cinerea.
Ecology
F. gracilior locally grows on basic substrata, in rocky and xeric habitats.
Specimens studied Apuan Alps: Salendo al M. Corchia, rupi su dolomie, 1490 Corchia, rupi su dolomie, m, esp. S, 28.7.1993 , GR (PAV Fig. 16b) ; M. Corchia, anticima, praterie sassose con Brachypodium genuense, 1630 m, 28.7.1993, GR (PAV); lungo il sentiero che porta alla Tambura prima dell biforcazione per il Fiocca-Sumbra, 1200 m, esp. N, 11.7.1994 , GR & MT (PAV -Fig. 16a) Densely tufted grass, 10−25(30) cm tall. Vegetative tillers intravaginal. Tiller leaf sheaths overlapping, closed for 1/3−1/2; ligule very short with evident auricles. Tiller leaf blades smooth, green, never pruinose, never rigid, linear, not or only sometimes slightly recurved; in transverse section regularly oval-elliptic to opened V-shaped, (0.5)0.6−0.8(1) mm wide; with 7 vascular bundles and the sclerenchyma in a slightly interrupted or sometimes continuous but always irregular band; with (1)3(5) minutely hairy adaxial ribs. Panicles only 2.5(3)−5(6) cm long, dense. Spikelets 7−8(8.5) mm, ± pruinose; lower glume 2(2.8)−3.5 mm, 1-veined, upper glume 3.8−4.5(5) mm, 3-veined; lemmas 4.5−5.5 mm, 5-veined, awn 2−4 mm. Anthers 2−2.5 mm.
Distribution F. riccerii is an endemic species of the Tuscan-Emilian Apennines.
Ecology F. riccerii grows on arenaceous substrata in several communities. This species is quite common in the acidophytic grasslands belonging to the Caricion curvulae (Tomaselli & Rossi 1994) , where the species locally becomes dominant in the so-called F. robustifolia community (Rossi 1994 , Tomaselli 1995 . The species also grows on E-facing sandstone outcrops.
Notes
Up to now the populations at the higher altitudes of Tuscan-Emilian Apennines were commonly referred to F. robustifolia Markgr.-Dann. (Gerdol & al. 1985 , Tomaselli 1991 . Our extensive field investigations proved that the populations growing above the timberline show significant differences from those of lower altitudes, and these are correlated with peculiar ecological and geographical features. As a consequence we treat these populations as representing a new species. 
Specimens studied
Distribution
The species was hitherto known from Central France only, and is now reported also from the N Apennines, where it was found very scatteredly in the Tuscan-Emilian Apennines and, only in one site on siliceous substrata at M. Cavallo, in the Apuan Alps.
Ecology F. billyi locally grows on acidic substrata, mostly along the summit ridges, in communities dominated by F. riccerii, or in Vaccinium heath dominated by V. gaultherioides and with V. myrtillus, as observed at M. Prado (Tuscan-Emilian Apennines).
Notes
Festuca billyi is a species of the F. laevigata group. The specimens collected in the TuscanEmilian Apennines show strong morphological affinities to those from the locus classicus, at Puy-de-Dme (isotypus in FI!), and clearly differ from F. laevigata Gaudin (Typus in LAU!) by never being pruinose, having smaller spikelets, smaller anthers, and leaf blades with a continuous sclerenchyma band equal in size. Since F. billyi is moreover distinguished by its chromosome number (2n = 42) from the similar F. laevigata (2n = 56), we have tested also the chromosome number of the plants from the N Apennines, as requested by an unknown reviewer and suggested by M. Kerguélen (in litt. 19.4.1996) , in order to confirm their identity. The counts in an origin from M. Prado, Prov. Reggio Emilia (25.7.1994 , GR (PAV)), cultivated in the Botanical Garden of Florence all showed 2n = 42, as known from F. billyi. Ecologically, F. billyi appears to be a silicicolous species, while F. laevigata prefers carbonatic substrates. In our opinion F. laevigata can be expected in the S Alps, and possibly also in the Central and S Apennines, from were F. laevigata subsp. crassifolia (Gaudin) Kerguélen & Plonka has been reported (sub F. curvula subsp. crassifolia (Gaudin) Markgr.-Dann. in FI and CAM).
Specimens studied Tuscan-Emilian Apennines: Prov. Parma: M. Orsaro, versante occid., Berra del Sol, nelle fessure della roccia, insieme a Primula apennina, 1500−1600 m, 15.7.1951, P. Davis & R. Pichi Sermolli (FI) . -Prov. Reggio-Emilia: Pascoli dell'Alpe di Cusna, 8.7.1888, A. Fiori (FI) ; M. Prado, arenaria-macigno, 29.6.1992, MT & GR (PAV); M. Sillano, prateria a Festuca robustifolia, 1870 m, esp. E, 31.7.1993 M. Castellino, prateria a Festuca robustifolia, 1930 m, 24.7.1994 , GR (PAV); cima di M. Vecchio, prateria a Festuca robustifolia con Alchemilla alpina, 1980 m, esp. SW, 25.7.1994 , GR (PAV); M. Prado, vaccinieto a Vaccinium gaultherioides, 2000 m, esp. S, 25.7.1994 , GR (PAV); M. Prado, spallone verso orlo del circo glaciale, Fig. 20 . Festuca billyi -transverse sections of tiller leaf blades; a: Prov. Reggio-Emilia, 29.7.1994 , GR (PAV); b: Apuan Alps, 16.7.1994 , GR (PAV); c: Prov. Reggio-Emilia, 29.7.1994 , GR (PAV).
vaccinieti su arenaria, 2020 m, esp. E-SE, 29.7.1994, GR (PAV -Fig. 20a) ; M. Prado -Sprone di Prado, versante SE, brachipodieto, 1940 m, 29.7.1994 , GR (PAV -Fig. 20c) 16.7.1994 , GR (PAV -Fig. 20b ).
Species excludenda
F. guestfalica Boenn. was reported from N Italy by Markgraf-Dannenberg (1982) . However, according to Wilkinson & Stace (1987) , F. guestfalica, is a Central European species (Germany and Switzerland), and it was not found by us in the study area; probably it is to exclude from the Italian flora at all.
